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Vitiligo is an acquired achromia of the skin, the
etiology of which is obscure, although a number of
suggestions have been advanced to account for
it (1, 2, 3, 4). The essential lesion is a localized
defect in melanogenesis, and there have been a
number of studies in recent years directed towards
examining the histopathology of the basal mel-
anoeytes in the affected areas of skin (5, 6). It
has been established that physiologically active
melanoeytes, i.e., cells exhibiting dopa or tyro-
sinase activity on incubation with suitable sub-
strates, are not present in areas of absolute
vitiligo. However, supra-vital staining of skin
from such areas with quinone-imine dyes such as
methylene blue, reveals the presence of dendritie
cells in the basal layer of the epidermis. These
cells are thought to represent totally "inactive"
melanocytes whose melanogenic function has
been inhibited or blocked by a variety of postu-
lated agencies. There is some uncertainty as to
whether or not they are present in numbers
equivalent to those of the basal melanocytes of
normal pigmented epidermis, and it has been
suggested that they may be morphologically
deformed.
It seems unlikely that further studies limited
to the use of the light microscope will yield much
additional information concerning these dendritic
cells in the basal layer of vitiliginous epidermis.
Accordingly, it was thought worthwhile to ex-
amine them under the electron microscope, and
to compare their structure with that of the normal
basal melanocyte as described by previous
workers (7, 5, 9, 10). Such a comparison might
reasonably be expected to throw added light upon
the nature of the disorder which underlies the
clinical manifestation of vitiligo.
It is now rather widely accepted that the
melanocytes of normal epidermis have a limited
life cycle (11, 12, 13). According to this view,
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physiologically active melanocytes are confined
to the basal layer of the epidermis. After a period,
they become worn out and inactive, whereupon
they leave the basal layer and take part in the
general movement towards the surface where
they are exfoliated. Such effete melanocytes can-
not be demonstrated in preparations incubated
with dopa or tyrosine substrates, but they show
up as "high level clear cells" in rountinely stained
preparations, and as the aureophilic cells of
Langerhans in material treated with gold chloride
technics. With the latter technics, and in prepara-
tions stained supra-vitally with quinone-imine
dyes, the perikarya of these cells appear char-
acteristically dendritic. If it be accepted that
these cells of the supra-basal layers of normal
epidermis represent post-functional forms of
previously active melanocytes of the basal layer,
it is obviously a matter of interest to examine
their condition in diseases characterized by dis-
orders of melanogenesis. Miesscher and Schaaf
(14) reported the presence of Langerhans cells in
apparently equal numbers in pigmented and
depigmented epidermis of patients with vitiligo,
and quoted this as evidence that they were not
related to melanocytes. This latter view has been
supported on other grounds by Ferreira-Marques
(15), Bocharov (16), Richter (17), and Silvers
(15). The true nature of these cells therefore,
remains a matter of controversy. Since, for the
prime purpose of the present investigation, sec-
tions of both normal and vitiliginous epidermis
were available for examination under the electron
microscope, the opportunity was taken to ex-
amine in addition the structure of the clear and
aureophilic cells of the supra-basal layers, in the
hope that further information as to their identity
might be gained. In a previous report (7) passing
reference was made to these cells, but a more
detailed description is presented here. Charles
and Ingram (10) who described the appearance
of normal melanocytes under the electron
microscope, stated that they failed to find high
level clear cells in their material. Gansler (19),
described cells in embryonic rat epidermis which
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she called Langerhans cells, but these differ in
many respects from the cells which we would
regard as Langerhans cells in adult human
epidermis.
MATERIALS AND METHODS
The subjects selected for investigation com-
prised three otherwise healthy males with vitiligo,
and three normal males as controls. Two of the pa-
tients with vitiligo (A and B) were Europeans
aged 19 and 54 years respectively, and the third
(C) was a Pakastani, aged 27. Typical depig-
mented areas were splashed on the chest, flanks,
and genitalia of subject A, and widespread num-
mular lesions were present on the forearms of
subject B. Subject C had lesions on the front of the
neck and the extensor surfaces of the forearms.
Of the control subjects, two were European, and
the third was African.
In the patients with vitiligo, biopsy material
was selected from the centre of a lesion and from
an adjacent area of pigmented skin. In subject A,
skin was removed from the right flank, and in sub-
jects B and C, from the right forearm. Each biopsy
site was anesthetized by subcutaneous infiltration
with Lignocaine Hydrochloride. A split biopsy
specimen of varying size was then obtained by an
horizontal shaving of the skin with a large forged
scalpel, the skin being split at a level a little be-
low the epidermal-dermal junction. In each case,
skin so obtained was divided into parts which were
placed in different fixatives as follows:
1. 1% Osmium tetroxide buffered at pH 7.4.
Fixation for two hours at 0°C was followed by
rapid washing in Ethanol, at which stage the piece
of skin was subdivided into smaller pieces. These
were embedded in Araldite (20). Thin sections,
some of which were stained with lead hydroxide
dissolved in Methanol, were examined in a Sie-
mens ELMISKOP 1 electron microscope. Thicker
sections (1 tz) of this material were also examined
by phase contrast microscopy.
2. 10% Formalin. From this material sections
were obtained which were either stained with
haematoxylin and eosin or impregnated with silver
nitrate following Masson's (21) technic.
3. Formic acid lemon juice. These specimens
were subsequently treated with gold chloride fol-
lowing Gairn's technic as described by Becker
and Zimmermann (22), and sectioned.
4. Formal calcium chloride. Fixation for one
and a half hours was followed by incubation for
four to six hours in buffered 1/1000 dopa at 37°C,
dehydration, and sectioning. Some of these sec-
tions were counterstained with routine stains.
In addition to the above, pure epidermal sheets
were obtained following Szabo's (23) modified
technic from one patient (B) and stained supra-
vitally with methylene blue 1/2000 in normal
saline.
Comparable material was obtained from the
control subjects.
RESULTS
1. Light microscopy
Some incidental observations made upon the
material prepared for light microscopy require
mention as being relevant to the main obj eet of
the investigation.
a. Routinely stained material. Examination of
transverse sections stained with hematoxylin and
eosin gave rise to a strong impression that high
level clear cells occurred with greater frequency
in vitiliginous epidermis than in neighboring
pigmented epidermis of the same individual, or in
epidermis of normal controls. It proved impossible
however, to make an accurate assessment of their
actual relative numbers. This was due to a dif-
ficulty in defining exactly what should or should
not be regarded as a clear cell in these prepara-
tions. While in any given field there were cells
which could unequivoeably be classed as clear
cells, there were almost invariably a number
which were difficult to label. It seems likely that
some of these were ordinary Malpighian cells
which had undergone some deformation during
fixation or staining.
b. Gold chloride material. Aureophilie dendritie
cells (Langerhans cells) are found only in the
supra-basal layers of normal epidermis, the
equally dendritie active melanoeytes of the basal
layer not being demonstrable with gold chloride
teehaics. Those investigators, e.g. Fan, Sehoen-
feld, and Hunter (13), who maintain that
Langerhans cells are effete melanocytes attribute
this difference between the cells in the two situa-
tions to the fact that the degree of affinity for
gold is inversely proportional to the physiological
activity of the melanoeyte. If this be the ease,
and if the quinone-imine dye positive dendritie
cells of the basal layer of vitiliginous epidermis
are in fact inactive melanoeytes, they might
reasonably be expected to exhibit a positive re-
action to gold. However, over a large number of
sections examined only a very occasional gold
positive cell was encountered apparently within
or close to the basal layer (Fig. 1). Certainly, the
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FIG. 1. Section of vitiliginous epidermis (Patient A) stained by Gairn's gold chloride technic. 720 X.
Gold-positive dendritie cells (Langerhans cells) are present in the supra-base layers. G, is a gold-posi-
tive cell apparently within the basal layer.
FIG. 2. Section of normal epidermis stained by Gairn's gold chloride technic. 720 X. Typical Langer-
hans cells are present in the supra-basal layers.
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overwhelming majority of the so-called inactive
melanocytes visible in this situation in supra-
vitally stained split-skin preparations of the same
material failed to exhibit an affinity for gold.
Gold positive cells of typical dendritic ap-
pearance were found at all supra-basal levels of
vitiliginous epidermis (Figs. 1 and 3). This is in
agreement with the observations of Miesschcr
and Schaaf (14). In another respect however, our
findings were different. Whereas they reported
the number of these cells to be similar in both
pigmented and depigmented epidermis of pa-
tients with vitiligo, we encountered considerable
difficulty in demonstrating their presence in the
former. In fact, only isolated groups were seen in
serial sections of six blocks of pigmented skin
obtained from our three patients. Whereas the
results obtained with gold chloride technies are
notoriously capricious, and cannot provide a
basis for accurate comparisons of cell numbers,
we do not feel that this factor alofle can account
for failure of the cells to react to gold. Partic-
ularly so, since gold positive cells were con-
sistently present in normal control material
Aubmitted to identical treatment at the same time
(Fig. 2). They appeared, incidentally, to be less
densely distributed in this material than in
vitiliginous epidermis. It may be recalled that a
similar impression was gained with regard to the
relative numbers of high level clear cells in sec-
tions stained with hematoxylin and eosin.
c. Other material. Examination of dopa-in-
eubated sections, and of sections treated with
Masson's silver nitrate solution confirmed the
findings of previous workers. Dopa-positive
melanocytes were not present in vitiliginous
epidermis, and silver positive granules were ab-
sent from the Malpighian cells. Dye-positive
dendritic cells were visible in the basal layer of
supra-vitally stained split-skin epidermal sheets
obtained from areas of vitiligo. Whereas it proved
impracticable to count these owing to rapid
lading, the number present in a given field did
not appear to be significantly different from that
in normal epidermis.
2. Electron microscopy
These observations were concerned with a) the
ultrastrueture of those cells of the basal layer of
vitiliginous epidermis which light microscopic
studies suggest are inactive melanocytes, and b)
the cytology of the high level clear and aureo-
Via. 3. Section of vitiliginous epidermis (Pa-
tient C) stained by Gairn's gold chloride tech-
nic. 260 X. Gold-positive cells are present at
various supra-basal levels. The epidermis of this
patient was particularly thick.
philic cells (Langerhans cells) of both normal and
vitiliginous epidermis. Identification of these
cells under the electron microscope was achieved
by comparing low power appearances with those
of thin sections of the same material examined
under phase (Fig. 4).
The cytology of the normal basal melanocyte
to which the cells under examination are thought
to be related, is well established (7, 8, 9, 10).
Briefly, the main characteristics are as follows:
1) A relatively clear cytoplasm due to the ab-
sence of keratin fibrils. 2) The presence of melanin
granules in varying stages of maturity. 3) A well
developed Golgi region. 4) An absence of bridge
structures or desmosomes which attach the
plasma membranes of the keratinized Malpigh-
ian cells together. Correspondingly, there is a gap
between the plasma membrane of the melanocyte
and that of the surrounding cells. 5) Mitochondria
which are short, small and not very numerous.
6) A nuclear membrane of smooth regular outline
which may however, exhibit a single small cleft.
The melanocytes present in the basal layer of
pigmented epidermis of the patients with vitiligo
displayed all these typical features, as did the
corresponding cells in control material.
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FIG. 4. A phase contrast light micrograph of vitiliginous epidermis. 1300X. The section, 1 thick,
was cut from an Araldite embedded block from which thin sections were also cut for the electron micro-
scope. A high-level clear cell, C, is seen midway between the stratum corneum S and the basement mem-
brane M.
FIG. 5. A low-power electron micrograph of a so-called inactive melanocyte in the basal layer of
vitiliginous epidermis. 10,000 X.Note the highly indented nuclear membrane, and the relatively "clear"
cytoplasm. There would appear to be a few processes (k) of keratinized cells between the cell and the
basement membrane (m).
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Fio. 6. An electron micrograph of a high-level clear cell from the upper levels of normal epidermis.
22,000 X. The indented nucleus contains a nucleolus (n) and there are several mitochondria in the cyto-plasm, which is clear in contrast to that of the surrounding keratinized cells which contain masses of
keratin (k). Note the absence of desmosomes, or bridge structures between the plasma membrane of the
clear cell and those of surrounding cells.
Cells displaying all the above features of the
normal basal epidermal melanocyte were not
encountered in vitiliginous epidermis. However,
cells readily distinguishable from keratinized
epidermal cells were found on the basement
membrane in positions similar to those occupied
by the basal melanoeytes in normal epidermis.
The frequency with which they were met in low
power fields likewise seemed similar. There seems
little doubt that these cells represent the "in-
active melanoeytes" of light microscopy. Their
structure was similar in all respects to that of
high level clear cells (Langerhans cells) in both
normal and vitiliginous epidermis (Fig. 11), and
the detailed cytological appearance under the
electron microscope of all these cells was as
follows:
The nuclear membrane has a markedly con-
voluted appearance due to the presence of deep
clefts running into it (Figs. 5, 6, 7). Although
sometimes these clefts divide the nucleus into
lobes, the micrographs suggest that the lobing is
more random than that which occurs in leuco-
cytes. Many cells, including keratinized epidermal
cells and normal epidermal melanocytes have a
single small cleft of the nuclear membrane, but
the degree of convolution is not of the same
order. Apart from the convoluted nuclear mem-
brane other nuclear structures are similar to those
found in keratinized epidermal cells and normal
melanocytes. The Golgi region (Fig. 7) is well
developed, consisting of a cluster of vesicles and
membranes on one side of the nucleus: centriolar
structures are also seen in this region. The
mitochondria are short, small, and not very
numerous. The cytoplasm as a whole is clear in
comparison to that of the surrounding keratinized
epidermal cells (Figs. 5, 6), although occasional
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FIG. 7. An electron micrograph of a high-level clear cell from the upper layers of vitiliginous epider-
mis. 28,000 X. The nucleus appears to be divided into two by a cleft. In the cytoplasm mitochondria (m)
and the characteristic granules (gr.) are seen. Golgi membranes (G) are also present.
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wisps of fibrillar material were seen in some high
resolution pictures, together with numerous small
vesicles (Fig. 8). The plasma membrane is not
attached to the surrounding cells by desmosomes
(Fig. 6), but is separated from them by gaps
(Fig. 8), as in the case of the normal epidermal
melanocyte. Melanin, or pre-melanin granules are
not present in the cytoplasm, but granules of a
type not found in either normal melanocytes or
keratinized cells do occur.
These granules usually appear in the micro-
graphs as linear structures with rounded ends,
and a striated line running down the center (Figs.
7, 9). The unusual number of these images in the
mierographs would suggest that they are really
plate-like structures, and not as might be thought
at first sight, rods. Very occasional mierographs
show a section which would indicate that the
granules are in fact discs, about 0.3 M in diameter
(G, Fig. 9). These latter sections also show a
two-dimensional array of particles which is
presumably the cause of the striation of the cen-
tral line in the more common sections. Measure-
ments of a number of mierographs give a spacing
of about 90 A for the striations in both directions.
A drawing of the supposed structure of the gran-
ules is shown in Fig. 10, a, which figures a single
sheet of particles inside a disc-shaped membrane.
Some of the granules show a blowing out of their
boundary membrane (Fig. 9), and it is suggested
that this may represent a formative stage. With
regard to the numbers of granules present in a
given cell, it may be pointed out that they do not
appear in all sections. For example none are
visible in the section illustrated in Fig. 6, al-
though they were seen in other sections through
the same cell.
The characteristic granules described above are
in many ways different from the pre-melanin
granules present in the cytoplasm of normal hair
melanocytes, and from the non-melanized gran-
ules of the albino hair melanocyte (7). They are
Fio. 8. An electron micrograph of a high-level clear cell from vitiliginous epidermis. 80,000 X. Fila-
menlous structures (f) occasionally occurring in the cytoplasm can be compared with the dense clumps
of keratin fibrils (k) in the surrounding keratinized cells. The extracellular gap (s) between the clear
cell and the keratinized cell is characteristic: this may be compared with the well cemented membranes
tM) of the keratinized cells. The nuclear membrane (n.m.) of the clear cell is seen as well as mitochondria(m) in the cytoplasm.
FIG. 9. An electron micrograph of the cytoplasm of the high-level clear cell shown in Fig. 7. 140,000 X.
Sections of the characteristic granules are seen in various places. The granule G shows the square array
of particles, and two of the granules show the bulging of their outer mBmbranes. Insert: A section of a
pre-melanin granule (p) from the Golgi region of a melanocyte from a human hair bulb. The striations
on the inner membranes have the same spacing as that shown by the characteristic granules of the clear
cell.
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much smaller, they have a different internal
structure, and a different shape (Figs. 9, 10). In
one respect they are similar, that is in the
presence of a 90 A striation on the internal
membranes. Similar striations have been de-
scribed by Charles and Ingram (10) as occurring
on melanin granules, and they have been ob-
served frequently by ourselves on granules in both
hair and retinal melanocytes.
Fig. 11 is a diagrammatic representation, based
upon the present study, of differences between
normal and vitiliginous epidermis. In normal
epidermis (a) active melanocytes M, are present
in the basal layer, and high level clear cells, with
(C)
FIG. 10. Diagram to show tbe supposed struc-
ture of the characteristic granules (a) as com-
pared with a pre-melanin granule (b). In a, the
granule is pictured as haviug been divided to show
an internal structure of a single sheet of particles.
In b, the internal structure is seen to consist of two
or three concentric cylinders of particles.
typical indented nucleus, etc., occur at supra-
basal levels. In vitiliginous epidermis (b) cells
displaying all the features of the basal melano-
cytes of normal epidermis are not found. In cor-
responding positions however in the basal layer,
are cells structurally indistinguishable from high
level clear cells (Langerhans cells). High level
clear cells are also present in the supra-basal
layers of vitiliginous epidermis, where they are
encountered with significantly greater frequency
than in normal epidermis. This latter finding was
a striking feature of all sections of vitiliginous
epidermis examined under the electron micro-
scope.
Apart from the above differences, the general
structure and the cytology of the keratinized
epidermal cells appeared to be similar in normal
and vitiliginous epidermis.
DISCUSsION
There are two main problems to which the
findings reported here are relevant. Firstly there
is the question of the condition of the basal
melauoeytes of vitiliginous epidermis, and sec-
ondly that of the exact nature of the high level
clear cells (Langerhans cells). Both problems are
so closely linked that it is difficult to deal with
them separately, but this will be attempted for
purposes of clarity.
Light microscopic studies reveal the presence
of dopa-negative, dye-positive dendritie cells in
the basal layer of vitiliginous epidermis. Their
situation and numbers being similar to that of
the basal melanoeytes of normal epidermis, they
have been regarded as representing inactive
FIG. 11. Diagram to show differences between (a) normal, and (b) vitiliginous epidermis. In a, normal
melanocytes (M) are present in the basal layer and clear cells at higher levels. In vitiligo, cells indistin-
guishable from high level clear cells replace the melanocytes of the basal layer, and high level clear cells
are more numerous than in normal epidermis.
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TABLE 1
Ultra-structural features of various epidermal cells
Features Keratissized Epidermal Cell Basal Melanocyte LanesjhansCe9, nd11'!pactive
Nucleus Spherical Spherical Indented
Keratin fibrils Numerous Absent Absent
Cytoplasmic granules Mature melanin
granules
Melanin, mature
formative
and Characteristic granules
Golgi region Poorly developed Well developed Well developed
Centriole Absent Present Present
Desmosomes Present Absent Absent
Relationship to other Closely adherent Gaps between Caps between
cells
melanocytes. In Table 1 the structure of these
cells as seen under the electron microscope is
compared with that of keratinized epidermal
cells and normal basal melanocytes. It is evident
that they differ greatly from the former and that
they possess many features in common with
melanocytes. These are such as to strongly rein-
force the view that they are in fact melanoeytes.
They differ however from the latter in that mela-
nin or pre-melanin granules are absent from the
cytoplasm. They also differ from the albino mela-
noeyte. Barnicot and Birbeck (7) have shown that
the albino hair melanocyte contains granules
identical with the pre-melanin granules of the
normal hair melanoeyte, but that these pre-
granules never become melanized. The charac-
teristic granules present in the cytoplasm of the
vitiliginous cells are, as already pointed out, in
many ways different. They are considerably
smaller than pro-melanin granules, and have a
different shape. The internal structure is also
different (Figs. 9, 10). The only respect in which
they are similar is in the presence of a 90 A stria-
tion on the internal membranes in both. These
striations on pro-melanin granules may possibly
be produced by an array of tyrosinase molecules
on the internal membranes. The more obvious
square array of particles on the vitiliginous gran-
ules has a similar spacing. This however cannot be
taken as evidence for the presence of tyrosinase
within these granules, nor that they are necessar-
ily related to melanin granules. We have been un-
able to find evidence of similar granules in any
other cell type; they differ from mast cell granules
and from granules present in various blood
leukocytes. A possible explanation for their
presence in these basal vitiliginous cells could be
that in vitiligo, the normal synthesis of melanin
granules is replaced by the synthesis of this new
type of granule.
The other major difference between the normal
basal melanocyte and the cells occupying a similar
position in the epidermis of patients with vitiligo
is the convoluted nature of the nuclear membrane
of the latter. This might be regarded as expressive
of the disordered function of the cell, though in
what particular respect it is difficult to say. In any
event, it is not a feature which would disprove the
assumption that these cells are melanocytes. The
only positive feature which might be advanced
against this view is the occurrence of fine wisps of
fibrillar material in the cytoplasm. This bears
some resemblance to keratin, which is specifi-
cally absent from the normal basal melanocyte,
and its presence in the vitiliginous cells could
suggest that they are related rather to the
keratinized epidermal cells. However, similar
wisps of fibrillar material are often seen in high
resolution electron micrographs of other cells,
e.g. dermal fibroblasts, where keratin is not to be
expected.
The question of high level clear cells (Lang-
erhans cells) must now be considered. They are
present in both vitiligiaous and normal epidermis,
and as pointed out in the introduction to this
paper, there is considerable difference of opinion
as to their exact nature. The present study
reveals that under the electron microscope they
have many features in common with melanocytes
which are such as to suggest a relation between
the two (Table 1). This suggestion is reinforced
by the fact that in vitiligo, the basal melanocytes
are apparently replaced by cells indistinguishable
from high level clear cells. Such differences as
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have been demonstrated to exist between high
level clear cells and melanocytcs could be in-
terpreted in terms of the suggestion that the
former is an effete derivative of the latter (11, 12,
13). Thus, the convoluted nature of the nuclear
membrane of the high level clear cell might be
looked upon as a feature of agcing, similar to the
nuclear lobulation of the senile lcukocyte. The
other major difference, the absence of melanin
from the cytoplasm, might well be expected in a
cell which is thought to have passed beyond its
period of specific active functioning. The char-
acteristic granules present in the cytoplasm how-
ever, are difficult to interpret. Considering their
structure, we do not feel there is much justifica-
tion for regarding them as degraded or deformed
melanin granules. It seems more likely that we
arc dealing here with an entirely different and
distinct type of granule. Its presence in these cells
might possibly be explained along the lines that
as the melanocyte ages and becomes a high level
clear cell, the synthesis of melanin ceases, and is
replaced by synthesis of this new type of granule.
If this were the case however, one might rea-
sonably expect to find cells in the epidermis
displaying characters intermediate between high
level clear cells and mclanocytes. Such cells how-
ever, were not encountered in any of the sections
examined, although one cell displaying all the
characteristics of a high level clear cell was found
on the basement membrane of normal control
epidermis.
Whereas the balance of the evidence outlined
above is strongly in favor of the view which
derives high level clear cells (Langcrhans cells)
from the basal mclanocytcs, we do not feel that
our studies have settled this matter beyond
question. On the other hand, nothing has emerged
from our examination of these cells which could
lend support to the view that they represent
epidermal neural elements or Schwann cells (14,
15, 17). Gannslcr (19) describes cells in the upper
layers of embryo rat epidermis, which she iden-
tifies as Langcrhans cells. In two important
respects they differ from the cells we have
described: they do not have a lobed nucleus, and
they arc attached by desmosomes to the sur-
rounding kcratinized cells. Furthermore they
apparently do not contain cytoplasmic granules.
We would think it probable these cells are yet
another class of non-keratinized cells found in the
epidermis, although there is also the possibility
that the differences may be due to species dif-
ference, or to the fact that Gannslcr was dealing
with embryonic material.
As regards the histopathology of vitiligo, the
present findings arc of interest, although they
cannot be said to advance our knowledge con-
cerning the actiology of this condition to any
great extent. They do reveal, however, certain
morphological features which any theory pur-
porting to explain the causation of vitiligo (as
well as the rcpigmentation of vitiliginous areas)
must take into account. Morphologically normal
basal melanocytcs arc not present in areas of
vitiligo; neither arc there cells present which
resemble the inactive albino melanocytc as is
perhaps implied in theories which account for
the condition solely in terms of extraneous
"inhibitory" influences operating upon a poten-
tially active melanogcnic cell. In positions similar
to those occupied by the mclanocytcs of normal
epidermis there are however cells resembling the
latter in many respects, yet displaying sufficient
differences as to be readily distinguishable. It
might seem justifiable to regard these as frankly
pathological melanocytcs, were it not for the
fact that they arc morphologically indistinguish-
able from the high level clear cells of normal
epidermis. These, the balance of evidence sug-
gests, probably represent the normal post-
functional state of the basal mclanocytc. In
vitiligo the mclanocytcs of the basal layer appear
to be in a similar state. How this condition could
have arisen must remain a matter for speculation.
One could describe the appearances by saying
that the mclanocytcs arc in a condition of "pre-
mature senility" and that they become fixed in
this state, but this would be merely begging the
que3tion of initial causation, for which unfor-
tunately we cannot, on the basis of the present
study, offer any satisfactory explanation. Neither
can we account for the fact that high level clear
cells are more numerous in vitiliginous than in
normal epidermis, although this is almost cer-
tainly related to the disordered condition of the
basal mclanocytcs in the former.
There remains one further point for discussion,
and that concerns our difficulty in demonstrating
gold-positive cells in pigmented epidermis of the
patients with vitiligo. That this was not due to the
absence of Langerhans cells is evident from the
fact that high level clear cells were present in
rountinely stained preparations of the same
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material, and they were also seen under the elec-
tron microscope. It would appear therefore that
what is in question is a reduced affinity for gold.
Fan, Schoenfeld and Hunter (13) have shown that
in the guinea-pig, the affinity of Langerhans cells
for gold is decreased under conditions which
stimulate melanocytes. The pigmented epidermis
in the present instance was taken close to the
edges of vitiliginous patches, where melanogenic
activity is known to he increased. It seems pos-
sible therefore by analogy with the guinea-pig,
that this increased activity may be correlated
with our finding.
SUMMARY
The appearance under the electron microscope
of the "inactive basal melanocytes" in vitiligo, as
well as of the high level clear cells (Langerhans
cells) of both vitiliginous and normal epidermis is
described. These three cell types are structurally
identical, and have many features in common
with the normal basal melanocytc. They differ
from the latter however, with respect to a
markedly indented nucleus and the occurrence of
characteristic granules in the cytoplasm. These
granules are smaller than melanin or pre-melanin
granules, are of a different shape, and have a dif-
ferent internal structure. The significance of these
findings in relation to the histopathology of
vitiligo, as well as to the problem of the identity
of high level clear cells, is discussed.
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ADDENDUM
Since this paper was submitted, an article on
melanocytes has been published by Zelickson and
Hartmann (J. Invest. Dermat., 36, 23, 1961).
They figure a low-power electron micrograph of
"a melanocyte with its process in the lower
epidermis". Within the cytoplasm of this cell can
be seen rod-like bodies (referred to as "flat
pouches" by the authors) which appear to be very
similar in size and shape to the characteristic
high-level clear-cell granules described in detail
in this report. We have never seen such granules
in basal melanoeytes, and would suggest that the
cell figured by Zelickson and Hartmann is, in
fact, a high level clear cell and not a melanocyte
in the strict and only meaning of the term. The
apparent absence of melanin or pre-melanin gran-
ules from the cytoplasm, the shape of the nucleus,
and the probability, to judge from the figure, that
the cell does not lie on the basement membrane,
are features which tend to confirm this suggestion.
